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ABSTRACT: This study replicated and extended earlier 
research that indicated a greater prevalence of respiratory illness 
among children subjected to tobacco smoke in the home environment. 
A random phone sample of 2,62 6 households in Detroit, Long Beach', 
and Pasadena, yielded evidence that (a) children subjected to 
tobacco smoke in the home environment have a greater prevalence of 
acute illness when compared to children in smoke-free environments, 
(b) adult nonsmokers subjected to tobacco smoke in the home 
environment may have a greater prevalence to acute illness than 
adult nonsmokers who reside in a smoke-free environment, and (c) 
respiratory illness rates may be related to air pollution rates in 
metropolitan areas. 
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TBit study repeated *nd extended earlier research that Indicated a 
prevalence of respiratory illness am on; children subjected U Wbacto emote 
k the home environment. A random phone sample of 2,626 households in 
Detroit, Loo; Beach, and Pasadena, yielded evidc^^chat :UL children, wh- 
jMUd to tobacco smoke in the hoa/'tnVironiDeot, have n grexfir prevatoct of 
.acute Illness when comparedVto^childrtn. In smoke-fn* environments, (Wf . 
*oduU nonsnoken subjected e^virontqcnt may. 

Aave n greater prevalence of acute Bines* than ndutt noonnofeed^ho, reside 
An n l ah e -frte environment, and (a) respiratory" Store* min may be touted 
go nar poQuttoo fates in metropolitan areas. 


This irtide reports a further study of the 
relationship of tobacco smoke in the home to 
the prevalence of illness in children. It repre¬ 
sents an attempt to replicate the earlier find- 
ing that there is a greater prevalence of acute 
illness in children subjected to tobacco smoke 
is the home environment than for those chilr 
dren not subjected to tobacco smoke in the 
home environment (Cameron, 1967; Cameron, 
Kostin, Zaks, Wolfe, Tight, Oselett, Stocker, 
& Winton, 1969). Only two areas of the 
country^ Denver and Detroit, have been sam¬ 
pled in previous studies; this study samples 
Detroit, Long Beach, and Pasadena. 

Method 

As H Kerns tentatively established that there is a 
reasonable decree of tommyaality between random 
phone sampling and random area sampling in the 
cstsbliihing of acute illness Tates (Cameron et at, 
1969), wt randomly drew 2,150 phone numbers from 
the Detroit metropolitan* 363 numbers from the 
Long Beach, and 161 from the Pasadena phone books 
(a larger number from both Lon; Beach and Pasa¬ 
dena had been planned but various dimcultiei 
aborted the samples) t Each number was called and 
households with children under the age of 17 in 
residence were sampled via the report of aa adult 
member. As we were mainly interested in testing the 
hypothesis that children residing in home environ¬ 
ments with tobacco smoke present suffer a greater 
prevalence of acute illness, the cutoff age of 16 was 
employed for comparability with Public Health 
Service (PHS) surveys. If a business or an Inap¬ 
propriate household (ii^ no children under age 17 
In residence) was called, the next phone number 


* Requests for reprints should be sent to Paul 
Cameron, Department of Ps>xhoIogy, University of 
Louisville, Louisville, Kentucky 40206. 


down the column was substituted. All appropriate 
families who refused -ft interview were called back 
to a maximum of 7 tines at which point they were 
considered a refusal. In Detroit, there were 20 re¬ 
fusals (<l%),in Lon; Beach, there were* 8 refusals 
(2.2%), and in Pasadena, there were 20 (8%). Any 
drawn phone number that did not answer was called 
hack on 3 different days to establish the a* 

“dead’' fox sampling purposes. Interviewers were 
college student volunteers who had been trained in 
the administration of the questionnaire. Twenty-five 
percent of the data was verified by the recalling and 
rradministration of parts of the questionnaire by 
junior investigators. 8 AU sampling took place from 
November 3 to November 2$, 1966. 

After an introduction in which the interviewer 
identified himself as a representative of the Nations! 
Health Survey, he asked questions concerning demo¬ 
graphic variables, family health, smoking habits, 
ventilation and pollution. A major difference between 
our and the PHS acute illness questionna>r§ is that 
our procedure required the respondents to report on 
the health of the family for the past 7 days, instead 
of the pa it 14 day** as required by PHS. 

Coding was always ddne in the same order as the 
questions were asked so that the coder did not know 
whether he was coding a person subjected to smoke 
or not before he coded them ill or not ill. Further, 
only about 1% of the responses required any in¬ 
terpretive coding—the categories used by the PHS 
correspond with thoie used by the general populace 
(i.e n if the interviewee characterised an illness as a 
•cold," it was coded as a “cold*; if the illness was 
said to be the “flu * and vomiting occurred a great 
deal, it was coded as “influenza with digestive mani- 
frslations^aU interpretive codings are in the 
“other" illness categories). 

*\V* wish to thank Mark Berkley, Laura Briscoe, 
Joe Stolar, Alan Sugar-man, David \Yattenberr, Bob 
Rotenbium, Bemie Webberman, and Christine 
Mueller for doing the tremendous amount of verifi¬ 
cation, recalling, and coding without financial re¬ 


ward. 
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Hypothesis Testing Explanation 

Before reporting our results, we should 
probably note that we did not test a non- 
directional hypothesis with the chi-square sta¬ 
tistic. Rather, all chi-squares were derived by 
testing the specific hypothesis, “Is the res¬ 
piratory illness prevalence for children sub¬ 
jected to tobacco smoke in the home environ¬ 
ment greater than that for children not 
subjected to tobacco smoke in the home en¬ 
vironment ? w We felt that the consistency of 
©ur previously Jtporitd results on this ques¬ 
tion made testing the null hypothesis of no 
difference between the two samples a pro¬ 
cedure wasteful of information. Therefore, we 
used the empirically uncovered rate of illness 
for non-smoke-subjected children in each age 
grouping to generate the expected prevalence 
for the smoke-subjected children (eg., il at 
a given age i*»e non-smoke children 

had a prevalence of 5ft, the chi-square was 
performed between the expected prevalence at 
5% versus the actually obtained figure with 
cf/ = i). Since the nu!! hypothesis can be 
rejected because sampie “a” is either too 
great or too small relative to sample “b", the 
greater efficiency of a specific hypothesis, 
which eliminates essentially half of the non- 
directional hypothesis, is obvious. 

Results 

Turning first to the questioner! whether 
children subjected to tobacco moke in the 
environment have a greater prevalence of 
respiratory illness than children not sub¬ 
jected, ©ur results rather firmly suggest an 
affirmative answer. Table 1 summarizes the 
acute illness rate from each of the three loca¬ 
tions. All differences that reach statistical Sig¬ 
nificance are in the affirmative direction. Since 
the Long Beach and Pasadena samples are 
rather small to detect reliabiiy a difference for 
an effect on illness prevalences, the spottiness 
of results is to be expected. Of additional 
interest, the prevalence of respiratory illness 
for children who themselves smoke in each 
location is greater than that of children who 
are merely subjected to “second-hand" smoke 
(7.S5& for Detroit, 15.4^> for Long Beach, 
and 2&.6$> for Pasadena smokers). 

Chronic illness prevalences for children sub¬ 
jected to smoke were much the same as those 



of children not subjected (in Detroit, for ex¬ 
ample, for 16-year-olds and under, the preva¬ 
lences were i.$£© and 1.9fo with the lower 
prevalence favoring the smoke-subjected chil¬ 
dren). 
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TABLE 2 

F*kva«-\ci: ur ktspj*ATo*Y Iuxu» ro» 
CtfODiSN Acld 16 01 U.xnit st 
Diagnostic Catixoh* 


Rind of R«pir»lory 
Ilium 

Subjected 
(.V - 3,S57) 

\ 

| Xot subjected 
(*V - 1,933) 

Common cold 

29* P.2R) 

117 (6.0Tc> 

Other scute upper 
moratory illness 

H (0,4%) 

a <pr,l) 

IpflucruA *iih digestive 
mani Tests lions 

U (0.4$i) 

4 tor n 

Other influent* 

M (».SVi> 

25 U.2VO 

Pneumonia 

7 (O.^i) 

2 (O.J'O 

Bronchitis 

7 (0.2'a) 

| a <o.2',i) 

Other aruu respiratory 
conditions 

U (0 1%) 

2 (D-ir*) 


Table 2 combines the child data for the 
three cities by kind of respiratory illness. For 
each category of respiratory illness, a lower 
prevalence was obtained for children not sub¬ 
jected to tobacco smoke In the environment 
(sign test places the probability of 7 out of 7 
comparisons favoring the non-smoke-exposed 
at less than .01). 

The question of whether an adult’s health 
b adversely affected by residing with a smoker 
while not smoking himself gets some answer 
- from the data presented in Table 3. For each 
city, the health of nonsmokers over the age 
of 17 residing in a household where one or 
more of the other members smoked is com¬ 
pared with nonsmokers residing in a smoke- 
free household. Unfortunately, Detroit was 
the only location with a large enough sample 
to enable a reasonable test of the question, 
and the statistically significant difference fa¬ 
vors nonsmokers not subjected to tobacco 
smoke in the home. As with the children, 
chronic illness rates were essentially the same 
for both groups (in Detroit, for instance, the 
rates were 2.$£o and 3.0^e). 

It will be noted that the percentage of 
adults subjected to others’ household smoke is 
between 22 c /o and 23^0 for each location. 

Respiratory illness rates of smokers ap¬ 
proximated those of nonsmokers. In Detroit 
7.1% of smokers had a respiratory illness; in 
Long Beach the figure was 7.4 5 ©; while in 
Pasadena it was 4.S^. 

Table 4 compares adult male smokers and 
nonsmokers residing in Detroit on each of 


the other items of the questionnaire. The 
median yearly income and average number in 
household for Detroit families as reported by 
the United States Census Bureau is recorded 
in the last column of Tabic 4. Clearly our 
phone-drawn sample was comparable to the 
census sample. There were essentially no dif¬ 
ferences in the two populations along any of 
the dimensions (the mean ages were statisti¬ 
cally different and nonsmokers averaged 
about $200 more income, but neither differ¬ 
ence seems large enough to account for the 
health differences). The “pollution problem” 
question turned out to be poorly cast and 
many mentioned water pollution, noise pol¬ 
lution, and the Mike. Therefore, the equivalent 
percentages for smokers and nonsmokers sug¬ 
gest equivalent contusion and little else (like 
Long Beach and Pasadena comparisons simi¬ 
larly yielded no differences). 

The hint of an association between 
of tobacco smoke exposure and the preva¬ 
lence of acute illness for children subjected 
to smoke uncovered in the last study (Cam¬ 
eron et ah, 1969) did not reappear in the 
present The biserial correlation between the 
amount of smoke that sick children under 10 
were subjected to versus the amount of smoke 

TABLE 3 

Acute Illness ?uv.aivct ro* Adult XoxstfOKXm 

Residing with Tobacco Suov^ Present Venus 
Adult Xoneuokejis Residing i.v Tobacco- 
Suolx-Kjlee Homes 


tlbm 

Sebjeevv-d 

CV - wr*; 

Not 

CV - MU) 

*• 

Detroit 

Re-n«r»iw>* 

Ami* ekxiwdint 

» W.I7.) 

11 * 

IS tS.1%) 

in n-Ki 

S.OJ* 

* Imc Rroeh 

Atin* tirtwUiAt 

Nhthr* 

CN * ir»i 

IS 

(X - JM> 
It CMS!' 

is ci.onr 

2M C»a) 

h<Jw 

AmIV fiflvlini 
•iunr. 

CN* • 

1 W.C^) 

SfR*%) 

tx* - II I) 

U <M9i) 

-1.U (»j) 


•a <*r 
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that smokers' well children were subjected to 
was quite low (.05) and not statistically sig¬ 
nificant 

The question of a possible differential bias 
between self-report and other-report of illness 
prevalence in large samples of families is par¬ 
tially confronted in Table 5. It should be 
noted that a given adult falls into either the 
*eH-or-other-reported side of Table 5; that 
is, we do not have here a direct comparison 
©f self- versus other-report of illness preva¬ 
lence for adults from the same families, but 
rather a comparison of self- versus other- 
report prevalence rates for adults from dif¬ 
ferent families. Nonetheless, the obvious lac); 
©f a difference between the prevalencies 're¬ 
ported,in the two arrays argues against the 
notion ^ illness' prevalence 

la a random sample of families will diffff 
. from other-reported illness prevalences ii^an- 
©therrandont^sample of families from the 
sair^pbpufattcm. When the data were further 
broken down into smokers' reports on other 
smokers’ health versus nonsmokers’ reports 
on other smokers' health the same bek ©f 
difference appeared. For reports of children's 
illnesses the same hek cf difference* was dem¬ 
onstrated for the Detroit, Long Beach and 
Pasadena data in separate analyses. 

About 75 ?c of the interviews were con¬ 
ducted with the woman of the house, while 


TABLE 4 

Druoci,»ntc*ENMV0Mac-vrAi DirixatNCt* 
betwiln Ajolit Drmoji Mali 
SilOttAS AND XONSUOkJJLS 

^_ .. . Smokrn No«>*w©kcr» 

t>rmorr%i^k f«w ^ _ trJ9S) - i.Oii) ejjjj- 


u.o 

K «.♦ 

u 

St 

M 

Li 

14 

IS 

*r. 5 oo-*.*w 

srjoo^.m 

J.f 

w 


Avtr»{t u«« 

% «)* rriuktrlv Ukt 
vmmm* 

% tryvrX toWv 
*vv-r*;r vrnnUuoa 
fi wSo rrnou * -urtul 
T»UyuoB problem 
Utdan tTMly wcumc 
Avtotr m>mMr m 
Sow-vitaid 


• Corn )>uikS Irum U* 1970 SWitiifl Abtirtt if tkt l/wiltd 
£**/«*. Sittet Ccn»Mi Biaciu. IP<Q. 

most of the remainder were conducted with 
the man of the household. A third of our 
adult females and 53% of our adult males 
smoked as compared with 335* and S1-5& for 
the United States population of adults (Ah¬ 
med L Gleeson, 1970), Thus, about two 
thirds of our reports were provided by non- 
smokers. 

Our study also provided a limited test of 
the notion that respiratory illness rates should 
be related to the quality of environmental 
air. The PHS nationwide, and the Air Pollu¬ 
tion Control District in Los Angeles, have 
published estimates of air pollution that 
would stem to rank the locations involved as 
follows: Pasadena, most; Detroit, next; and 


TABLE 5 

ParvALCNCz or $nr*Rt*o*Tn> Jxlniss and JmcuixT-or-Itaxxss by Axorar* 


Setf-rtport 


Report by another 


Factor 

Smoken Nbnsmoken 

Xonsmoktrs 


Xonsmoken 

Non smokers 

not subjected 

subjected to 

Smoker* 

not subjected 

subjected to 


to second-hind 

second -hand 

to second-hand 

second-hand 


arookc in home 

smoke in home 


smoke-in home 

smoke in home 


AruU illness 


Tout sample 

422 

259 

203 

722 

375 

322 

With illness 

29 

17 

i « 

42 

30 

27 

With nines* <%) 

6.9% 

6.6% 

' U3% 

1 

e*% 

2.0% 

M% 

Chronic illnm 

With illness 

22 

12 

4 

32 

9 

11 

\Viik illnm {%) 

SJ7o 

*.6% 

10% 

4.4% 

2.4% 

3.4% 
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Long Beach, least polluted.* If we regard our 
age-smoke condition groupings (children aged 
0-5, 6-9, 10-16 subjected and not subjected 
U> tobacco smoke in the home environment, 
children who smoke, adults who smoke, adults 
who do not smoke but are subjected to the 
same, and adults who do not smoke and are 
not subjected to smoke) as 10 independent 
tests of the notion and expect the respiratory 
illness rate in each group to run lowest in 
Long Beach and highest in Pasadena, we have 
30 predictions and 19 “hits.” If we apply 
Jonckheeris (1954) test to the data (e.g., the 
first II terms of the trinomial expansion 
(I3 21) w /6 ,# or 8,478,463/60,446,176). we 
arrive at a probability of .14. Thus, the data 
fall in the right direction but fail of statisti¬ 
cal significance. 


Discussion 

The presence of tobacco smoke in the home 
environment seems to be generally associated 
with a greater prevalence of respirafory BU 
ness in children. The effect has now been 
found In three nther dissimilar metropolitan 
areas with varying climates, altitudes, and 
types of air pollution. The possibility that 
summer might find the effect diminished is 
strengthened by the relative weakness of the 
difference between smoke-subjected and non- 
smoke-subjected children in the Los Angeles 
area samples. Even though the time period 
was the same, in November, Detroit was 
.rather cold and not conducive to outdoor phy 
—the opposite of the climatic conditions in 

•The Air Polltilion Control District of Lo* An- 
gelt*, in a personal communication, reported median 
single day bigfas of ozone (or each month of the 
year. The median reading for the West San Gabriel 
Valley (Pasadena is included here) was .39 while 
for the South Coastal arts (Long Beach) the figure 
wax .17. The United States Department of Health, 
Education, and Welfare Public Health Service ia its 
August 4, 1967 press release estimated the relative 
air pollution of the Long Beach-Los Angeles area 
at 393S VS. a 370© Trading for Detroit. If we ax- 
some rough comparability of the two indices (it., 
•zone vs. the PHS conglomerate of various kinds of 
sir pollution), and take at face value that Pasadena 
is approximately twite as polluted as Long Beach, 
are would estimate that Paiadena to have a PHS 
Index of approximately 494 and Long Beach an index 
fating of approximately 246 in which tax the De¬ 
troit rating would fall in between. 


southern California. Because of the pleasant 
weather, the tobacco smoke in the home was 
probably less frequently encountered by resi¬ 
dent children; thus, both categories of chil¬ 
dren probably shared outdoor air more fre¬ 
quently in California. It should be noted th3t 
most of the children of both samples were 
not til at the time of interview. Second-hand 
tobacco smoke appears to, be a significant, bv*i 
not an all-determining/Independent variable. 

As all our reported research to date has 
been by phone surveys in metropolitan areas 
and of the cross-sectionahassodalional design, 
it would seem appropriate at this time to 
mention a piece of longitudinal research done 
by a graduate student under the direction of 
the senior author in a rural area of Michigan. 
Hermann (196S) followed the school absences 
of the li u m»4 and fifth graders for £he first 
seven weeks of the fall* 196S, school term in 
the Hillside Elementary School. She found' 
that the median number of, fbsences tscnSed 
to Illness for children subjected to tobacco 
smoke in the environment (b ® 74) -was 
higher than for children In smoke-free 
vironments; further, while the median num¬ 
ber of half-days absent for children from one- 
smoker-present families v*s 0, the correspond¬ 
ing figure for children with two or more 
smokers in residence (* = 37) was 2. 

Although non-smoking adults subjected to 
smoke displayed a statistically greater preva¬ 
lence of acute illness, it is by no means cer¬ 
tain that the findiDg is a function of the 
smoke per $e. It is possible that the smoke 
affects their children’s health, then the adults 
“catch” the illness from their children. We 
wUl need large samples of smokers with and 
without children to test this possibility (thus, 
if we find greater illness among childless non- 
smokers subjected to smoke, we will have 
essentially eliminated the latter possibility). 

-We did not directly confront a possible 
psychological difference between smokers and 
nonsmokers that could have generated our 
results—-smokers may be more apt to regard 
their children as ill at a given intensity of 
symptoms.That is, smokers may be generally 
more beahb-conscious either in general or in 
regard to their children. Three lines of txl& 
dence suggest that this interpretation of our'* 
results is not very attractive. First,-when the 
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btihh data for amokt-subjtclcd children were 
ipHt into smoker*re|>orted versus nonsmoker- 
reported prevalences, no statistically signifi¬ 
cant differences emerged. Though the tome 
group of families’ health status was not re- 
Indexed using nonsmokers* and smokers* re¬ 
portage (and the possibility of a reportage* 
bias still exists), the possibility would seem 
In be considerably diminished by our finding. 
Secondly, vitamins have been advertised ex¬ 
tensively and are widely believed to be 
"health-insurance* by the general populace. 
The essential equivalence of vitamin usage 
lor smoking and non-smoking males (Table 4) 
(and the same general equivalency obtained 
lor their wives and children) suggests a no- 
greater health concern among smokers. 
Lastly,, anyone who smokes today must find 
ways in rationalize or discount mounting sci¬ 
entific opinion that judges his habit health 
hazardous. While it cannot be maintained 
that anyone who smokes is ipso facto less 
health conscious, ft certainly seems possible 
that smokers would be somewhat less, rather 
than more,, health conscious. There are other 
• possible differences between the smoke-sub¬ 
jected and non-amoke-subiccted families that 
‘might have generated some or all of the dif¬ 
ferences. Among these might be reduced dis¬ 
cretionary income (an adult smoker usually 
spends between $100 and $2C0/ycar to main¬ 
tain his habit) that might otherwise go for 
superior food products or greater household 
cleanliness (assuming that either affects 
health), or greater safety consciousness. 

It is likely that many physicians reading 
this account are puzzled at the lack of a sig¬ 
nificantly higher rate of illness among adult 
smokers. We would remind them that sickness 
is a psychosocial event with no necessary 
physical parameters. It Is undoubtedly true 
that smokers cough more, that their lung 
functioning is reduced, etc.; yet, such physi¬ 
cal phenomena do not constitute illness— 
unless the person involved and/or his inter¬ 
act onts jndze him ill . If a person gets used to 
coughing at a given rate, it makes small dif¬ 
ference that most people do not cough that 
frequently—he is not ill in his own eyes. And 


if his family and friends are also used to such 
a rate for him, he is likewise not sick to 
them. True, his physiologic functioning may 
be below average, but there is not necessarily 
a relationship between illness and physiologic 
functioning. Thus, if we tested the physio¬ 
logical state of the adult smokers in our sam¬ 
ple, we would almost certainly find them be¬ 
low average on many counts; but they and 
their families are used to such a bodily state, 
and they are simply not ill any more fre¬ 
quently. The reason smoking children are 
most frequently reported ill or report them¬ 
selves ill is that neither they nor their parents 
are yet used to their symptoms—predictably 
both will become used to them and no longer 
judge the person ill more frequently. Illness, 
after all, is something only persons can have 
—bodies can deteriorate, machines wear down, 
but only people con be sick . 

It would seem profitable to pursue the idea 
that an association exists between physical 
health and the quality of environmental air. 
We are pursuing the possibility that the 
health differences between smokers’ and non- 
smokers’ children will lessen in the summer 
season. 
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